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The logical context
Traditionally, industrial designers have focused their interest and operational activities on the design of material elements, objects or architecture. Designers are nevertheless aware that their activity has several systemic aspects, including the design of immaterial elements related to their products. No industrial product can be considered as isolated from the economic, cultural, social contexts in which it is designed, produced and used. A perspective shift that may help recognising such aspects would result from refocusing the design activities from the development of products to the generation of new solutions to meet the needs of a group of users. The provision of solution implies the development of a system of products and services that will satisfy the target users.
This perspective is not new to designers, who often develop their projects in relation of “production/consumption scenarios”, in which their products will “live”. However the extension of the design activity to the systemic components that support production and consumption has rarely been considered. The design discipline, for instance, has rarely been considered in the development of new services, which were instead in the domain of marketing and management disciplines.​[1]​ On the other hand the design discipline has rarely focused on the service component of innovative solutions.​[2]​ Product design is often considered as the focus of the design activities, while the system of services, operations, rules and time sequences for innovative solutions are left in the background, because considered as part of other people’s competence.
The involvement of designers in multidisciplinary teams to develop systemic solutions is however challenging designers to improve their capability to analyse, represent, understand and modify systemic components that are not necessarily related to material products. Designers are more and more challenged to represent the solutions they refer to, the context in which they believe their solution will be effective, the network of actors that will contribute to the success of the solution and the areas of intersection of actors’ interests in which the solution have more chance to succeed.
Focusing on Systems in the Academic Context
Such considerations have inspired the development of the activities for a semester in the educational program in industrial design at the School of Architecture and Design at Aalborg University. The educational model used in Aalborg University, based on problem based learning (PBL) requires that students organise their activities in the semester working in group on a main project on a general theme. The general theme for the semester was “System Design”.
The educational model used in this occasion offered the opportunity to look at system design from an operational perspective, i.e. in relation to a project, thus giving the possibility to the author of this paper to look at the design of systemic components from an operational level. Other relevant contributions to the academic debate on systemic approach to the design discipline have a more theoretical focus and therefore a different perspective.​[3]​
The students involved in the 7th semester of the Industrial design program in Aalborg had previously worked in two previous semesters on the definition of technical and esthetical characteristics of industrial products, therefore focusing on material aspects of design activities. In many occasions, though, systemic aspects had emerged to describe the context in which industrial products would be used. In those occasions students had limited the description of such systemic aspects to a broad definition of a scenario, defined in its main socio-cultural and technical aspects.
The project for the “system design” project was instead to focus on the systemic aspects around the product, in order to describe them, to represent its main physical, socio-cultural and time-related aspects, and to organise sequences of actions, technologies, actors’ contributions and material products in a consistent way. In other words students were required to define a Product/Service System (PSS).
The author of this paper was coordinating teaching activities in this semester. Some research work on the design of product/service systems had previously developed by the author (Morelli 2002; Morelli 2002; Morelli 2003). The coordination of this semester was therefore a good opportunity for testing the methodological insights emerging from such research. On the other hand the coordination required further research on methodological contribution. Such work was also supported by other staff members, from different research background (engineering and production), which were quite familiar with system modelling and other methodologies to work in systemic context. 
The design focus of the semester was therefore the catalyst for connecting contributions from different disciplinary areas and different projects in the perspective of developing a design exercise.
The contribution
This paper will illustrate the methodological contributions converging in the semester activities and provide an overview of the use of such contribution within some of the students’ projects in the semester.
The methodological contributions illustrated in this paper refer to two main aspects of the systemic context:
o	The actors’ network: designing in a systemic context requires that the network of actors contributing to such context is defined on the basis of the influence that each actors may have on the system configuration. 
o	The representation of the system in its logical and time dimensions, i.e. the schematic representation of the sequence of actions in a products-service system, including indications about actors and their role, spaces and contexts of use and technologies used by the actors.
For both aspects there are existing contributions from other disciplines. Actors networks are the focus of several sociological studies (Bijker, Hughes et al. 1987; Bijker and Law 1992; Bijker 1995; Law and Hassard 1999). The design perspective integrates notions and insight coming from such studies with more design focused contributions from previous and ongoing research projects.
Also the representation of systems’ logical and time dimensions is not new in disciplines related to engineering, production and management. Some contributions had already been analysed by the author in previous research studies (Morelli 2002), (Morelli 2003) Others methodologies, such as IDEF0, have been considered in the development of the project for this semester. Here again the design focus suggests a different perspective. Designers are familiar to graphic methodologies to represent the material and technical characteristics of products, but there is no generally accepted methodology to represent the immaterial components of design solutions, i.e. the characteristics related to the service component (time, actions, and organisation). The definition of such aspects is critical for the correct development of systemic solutions and the choice of correct tools for such representation is therefore very important. Existing methodologies used for managing production processes (workflow management, system modelling) may be used to represent certain logical aspects of systemic solutions, but a design perspective requires that other material and immaterial characteristics of PSS be represented in a clear and unambiguous way. The design perspective requires an integration of such tools to define the detail of design solutions, where such details refer to material and immaterial, objective and subjective elements of a Product-Service system.
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^1	  The main contributions available on service design have been developed in marketing and management disciplines. Shostack, for instance(Shostack 1982), provides insights for the generation of a blueprint for a service. Such insights are further developed by Ramaswamy (Ramaswamy 1996) in a more comprehensive contribution on service design and management. Interesting considerations about the nature and classification of services have been proposed by Norman (Normann 2000), Norman and Ramirez (Normann 1994), (Eiglier 1977)Eiglier and Langeard (Eiglier 1977).
^2	  Among the few studies focusing on services in the design areas it is worth mentioning (Pacenti 1998). More recently some research projects have been funded by the EU to promote the development of services to improve sustainability of the present production and consumption system. Some of those projects, such as HiCS (High Customerized Solutions) focus on services from a design perspective. The results of such ongoing project, though, are still not publicly available.
^3	  Among the most recent contributions to systemic approach in the design discipline in is worth mentioning the work of Nelson and Stolterman(Nelson 2003).
